Abstract -Essential oils of Achillea fragrantissima extract were prepared and analyzed by gas chromatography-mass spectrometry (GC-MS). A total of 57 phytochemical constituents of chemical compounds were identified in leaves of A. fragrantissima. The major constituents of the essential oil were camphor (34.50%), 1, 8-cineole (14.60%), artemisia ketone (10.25%), and 3-thujanone (7.82%). In addition, 43 components were present at <1%. From the 57 identified compounds, four of them was sesquiterpenes (7.01%), whereas 35 compounds were monoterpenes (61.40%).
and anticancer activity (Shalaby and Richler, 1964; Ageel, et al., 1989; Barel, et al., 1991; Al-Mustafa and Al-Thunibat, 2008; Soltan and Zaki, 2009; Elmann, et al., 2011; Hazem, et al., 2012; Vitalini, et al., 2013; Alenad, et al., 2013; Hammad, et al., 2014; and Choucry, 2017) . Comparison between the essential oils of A. fragrantissima (Forssk.) Sch. Bip. and A. santolina L. (Asteraceae) studying their antimicrobial activity was reported by El-Shazly, et al., 2004. The main constituents of A. fragrantissima are essential oil santolina alcohol, artemisia ketone, cis-thujone, and trans-thujone (El-Shazly, et al., 2004) , whereas Hazem, et al. (2012) shown that 48 components were identified in the oils, and main compounds of oils were 4-terpineol (15.65%), linalool (11%), carvone (9.42%), β-phellandrene (6.2%), γ-terpinene (5.6%), β-pinene (4.55%), verbenone (4.42%), cedrol (3.0%), and ρ-cymene (2.95%). Choucry (2017) reported that 28 compounds were identified in the A. fragrantissima, caryophyllene oxide (23.50%), terpinen-4-ol (11.15%), p-cymen-3-ol, viridiflorol, and guaiacol (9.84%) . In all these studies, chemical compositions were identified and the amount of the yields of essential oils was varied. The aim of this study, A. fragrantissima of leaves collected from Choman region, Erbil city, Iraq to extract essential oil and its compositions were analyzed using Gas chromatography and Mass spectrometry (GC-MS).
II. MaterIals and Methods

A. Plant Material
The leaves of A. fragrantissima were collected from plants in flowering growth stage from Choman region, 160 km northeast Erbil city, Iraq, in September 2016 at Latitude 36.636310 N, Longitude 44.886767 E, and Altitude 3607 m. The plant was identified at the Basrah University. A voucher specimen was deposited at the herbarium of the Basrah Science, Faculty of Science, Basrah University, Iraq.
The meteorology of the study location for September 2016 was as follows: 26-28°C, 56%, 28 mm, and 2.3 m/s for temperature, relative humidity, rains, and wind speed, respectively, whereas the soil texture was sandy loam.
The samples were air-dried in the shade at room temperature until dried (2 weeks). To obtain the leaves essential oil, 150 g of dried leaves were crushed, and the method of hydrodistillation for 5 h using the Clevenger-type apparatus was used. The obtained essential oils were dried over anhydrous sodium sulfate and stored in the refrigerator (−18°C) until used (Massada, 1976) .
B. GC-MS Analysis
GC-MS analysis was carried out in the University of Basrah, College of Agriculture, Iraq using Shimadzu GC-QP 2010 ultra gas chromatograph. The GC oven temperature was programmed from 40°C to 280°C at a rate of 15°C/ min. Helium was used as carrier gas; inlet pressure was 96.1 kPa; and linear velocity was 36.1 cm/s. Column flow was 1.00 mL/min, injector temperature: 280°C; injection mode: split. MS scan conditions was carried using a ion source temperature of 200°C, interface temperature, 280°C with detector gain 0.70 kV+0.10 kV. Scan speed was1666, start 50 m/z, and then raised to end 800 m/z (Vandendoo and Kratz, 1963) . The components of the A. fragrantissima were identified by comparing the spectra with those of known compounds stored in the NIST library (2005) . The identification of the phytochemical compounds was confirmed based on the molecular formula, peak area, and retention time ( Fig. 1-6 ).
III. Results and DIscussIon
The GC-MS chromatogram of A. fragrantissima leaves extract ( Fig. 7 and Table-1) showed 57 peaks indicate the presence of 57 compounds (phytochemical constituents).
Most of the chemical components from A. fragrantissima leaves are essential oil components including camphor (34.50%), 1, 8-cineole (14.60%), artemisia (10.25%), and 3-thujanone (7.82%). In addition, 43 components were present at <1% (Table 1 and Fig. 7) , from all this component, the number and percentage of sesquiterpenes component were four compounds; methyl 3,4-tetradecadienoate, betacubebene, beta-selinene, and benzofuran, 7-cyclohexyl-2,3-dihydro-2-methyl-which represented 7.01% from all compounds in essential oil, and monoterpenes were 35 compounds (61.40%). Our results agree with other literatures, monoterpenes are the principal components of Achillea essential oils (Zeedan, et al., 2014; Mottaghi, et al., 2016) . Furthermore, 1, 8-cineole (20.1%), camphor (15.6%), and viridiflorol (11.8%) the three most abundant monoterpene components (Toker, et al., 2003) .
Most researchers reported that santolina alcohol, artemisia ketone, cis-thujone, and trans-thujone were the major constituents in A. fragrantissima (Shalaby and Ricchter, 1964; El-Deeb, 1985; Hifnawy, et al., 2001; El-Shazly, et al., 2004; Abaas, et al., 2013; and Alsohaili and Al-fawwaz, 2014 ). In addition, borneol and 1,8-cineole (Gohari, et al., 2011; Mazandarani, et al., 2013; Zeedan, et al., 2014) . However, our results vary in the chemical composition of essential oils of A. fragrantissima, as well as the number and ratio of chemical components. These differences might be due to the diversity of the plant sources, different essential oil hydrodistillation procedures or growth conditions. In Egypt, the essential oil obtained by hydrodistillation analyzed using GC-MS was found that the major components of A. fragrantissima were thujone (33.97%), eucalyptol 8.17, artemisia alcohol (3.49%), santolina triene (1.97%), and terpineol (0.05%) (Zeedan, et al., 2014) . Alsohaili (2018) revealed that the chemical composition of essential oil of A. fragrantissima contains trans-sabinyl acetate (0.75-10.20%), α-terpineol (3.53-9.39%), trans-menth-2-en-1-ol (6.5-13.34%), and β-thujone (11.34-22.11) using GC-MS, whereas Choucry (2017) reported that the major components were caryophyllene oxide (23.50%) and 1-terpinen-4-ol (11.15). As well as in Jordan 15 compounds were identified of A. fragrantissima essential oil, artemisia ketone, β-sesquiphellandrene, and carvacrol are the major observed compounds with ratios 19.87, 14.57, and 13.44%, respectively, (Alsohaili, and Al-fawwaz, 2014) .
Although β-phellandrene, linalool, verbenone, and cedrol were found in other studies, they could not be detected in the plants from the present study. These variations may be due to the influence of geographical differences, physiological differences, and genetic factors (Adams, 2007) . Environmental factors such as climate, soil, harvest season, method of drying, storage conditions, and even the part of the plant tissue evaluated are all parameters that should be considered (Skotti, et al., 2014; Bouaziz, et al., 2015) . Moreover, Farhat, et al. (2001) showed major seasonal changes in the composition of the oil. Therefore, the concentration and composition of the oil in our tests may resulted from seasonal and year differences during the collection of plants essential oil content of Achillea species changed according to the region therewith medicinal characters of the plants are also changed (Toncer, et al., 2010) .
Iv. conclusIon
Results from this study have shown that the essential oil contains compounds with useful in pharmacological purposes. GC-MS analysis revealed that 57 different chemical components were identified in the A. fragrantissima leaves. The camphor compound recorded the highest amounts of 34.50%. We also showed that leaves of A. fragrantissima contain different amounts of monoterpenes and sesquiterpenes. All the detected compounds can inter in making different medicinal drugs.
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